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(57) Abstract: It is intended to provide tumor necrosis factor mutant proteins, in particular, tumor necrosis factor mutant proteins 
specific for TNF-Rl or TNF-R2, and tumor necrosis factor inhibitors or tumor necrosis factor preparations comprising the same as 
the active ingredient. This object can be achieved by providing a tumor necrosis factor mutant protein having an amino acid sequence 
derived from the amino acid sequence represented by SEQ ID NO: I in Sequence Listing by the substitution of one or more amino 
acid residues at the 29-, 31-, 32-, 145-, 146- and 147-positions (counted from the N-end) and the amino acid residues at the 84- to 
89-positions by other amino acid residue(s) and a tumor necrosis factor inhibitor or a tumor necrosis factor preparation compnising 
the same as the active ingredient. 

^(57)M*?I: C<Z)^^li. E«S^H^3ES(*mSS. tyt^lt. TNF--R1XliTNF-R2 4#SM<#:M«S5E 

o s^^sftsss. ^wz^i^^mi^f&^t't^mm^^m'¥'mwmx^tmmm^^^m^^m^■t^zt^m 
mt-r^t<Dx&^). ^mmizt^if^mnm^^xmisH^T^yM^mztsif^Nmmt^i^zo. 31. 32. 

T^ymmmzm^^Hxl^^mm^f^^^^m»m&mJBLl^'^*l&mi^}^i^tt'imm^J^^'=FmmM 
^ mf^^^&mi&^^t^zt\z^^)mmmmim»iri>o 
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m m 

[0001] ^(D^m\M^m^mih i^r . ^P^^«^C4SV^-C^TNFJiiI^§|Ei-^)^M^*^: 
fiK. fOi^i-f. TNF^^#rrNF-RlX(iTNF-R2{C#^6<]OTNFT::^i5'=i'^;^ 



§it®wb. m^ii^x^xi-xm-^^mmt-t^m^th^j^^n^o ^cDfc^, tnfo 

[0003] ^^'S-e. TNFS^t^i:U-C. ^^m55^u^/VhXDTNF^^i^{^T. TtNF- 
Rlji:iq^ir--t-5o ) J5Lt)^5>^^*75^^^/^^;XOTNF^^#:(^^;T^ rTNF-R2ji 
^^■t^o )^^W^'f-^^t^^^htlX\^^o ^r^'-^t^^—f'^-yi^^^iyan Osta 
de X).i?^T^T — v^a:-!' (Ta vernier J) , y^^i^v^a^'T^W'— (Prange T) , 7W 
r —X • (Fiers W) . . :^ y v'aV • • • Ti^y-^iZf • f"^ h • • t 

:y^T • • ^TiJ'^— (hTNF) • $3L— X— • T-^-y 

^(Localization of the active site of human tumour necrosis factor 
(hTNF) by mutational analysis) , if • nii^Tj^ • v?^r—:^/^ (The ENBO Jo 
urnal). 1991<^, :^10#. ^4-^. 827:^S836K(C{i^ -v!>;5^TNF-R2(c:^'^b 

/j!V^thS^|i5WaMTNF(iJilT> ttnf- a J ^) fi. j^:^<^^^i*^i:j^'&i- 
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[0004] TNF-Rix{iTNF-R2<Dif-^^,;e»^— i-^<e^:>*?> ^ 

Van Ostade X)^(*, ±fe:i;i^lC*3V>X. TNF-a lCi3ttSTNF-RlX«TN 
F-R2^0jg'a•giS^^^M^A^fe^c:J;t)^i^^*tVf^'<. ^<^i^;§P:. TNF-a {C*3lt 
5N5^iiS;ei^e329:/dS34# g . 86# @ ^t;«146# S (DT^jmB.^^<r>^^My<\t 
, TNF-R2---(D?i$-a';'j^> *fc. 1437^Sl45#g(DT5:y^BS^»^M#A}* 

TNF-Rl^(^>^'g';/3^^g:^^$•^-5;l<^;6S|g^$;f^-CV^So i:l9t5(tx N7l^«S;6^b32# 
@ (Dr/v=¥^:x (R) m'^)-:fV7r^^ (w) N7fei!^;6^b86# @ c^iry >'(S) 

(T) iC^M^nfcTNF-a aM«s TNF-Rl-^(Djg'a-;'3?ri*:i^Ufc 

TNF-R2^(D^'a^;0^1=b<i£^i-5wi:^Pfl^$tbrv^:5o mW^^^ 
-256395^<2^^. ¥7-28599 7^<25:^. ^yT>-^-^yi!^^J^^ (Zhang XM 
) , rj7ai— . T>r (Weber I) . ^a^:^ • suhr^a^^i (Chen MJ) . i^-1'h— 7^^ W^J'T^ 

ai^i^^yZT" (Site— directed mutational analysis of human tumor necrosis 
factor— alpha receptor binding site and structure— functional relatio 
nship)^i^^^-f'Jl":t-:f'y<^^vii^^/l^"ir^:^h}}^ (Journal of Biological C 
hemistry) , 1992¥. ^267^. ^33^. 240697!;S24075M. RXf. n—^^ 
— (Loetscher H) . J^^aiw^— •y'-f— (Stueber D) ^ y<>:y~f- — -r-f— 
(Banner D)^ -^ey^Jr^'^i^dVIackay F) ^ l/;^ci'fT—' 3^:^/1^ (Lesslauer W) 

^=i.^^>^y • X* 31^;^:^'/^— -J^^i^^Wi^-f • :7:t if • 55-kDa • • 

75— kDa'TNF'l^"fe:/^— X (Human tumor necrosis factor alpha (TNF 
alpha) mutants with exclusive specificity for the 55— kDa or 75— 
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kDa TNF receptors) ^ if •i;?-v—:^y^•;^^•/W:^C'^^;!57/^•<^^^hy— (The J 



ournal of Biological Chemistry) , 1993^. 



35^, 26350;^ 



TNF-a<^N^^S;i>^^297!;M34. 81Jb^89^ 143:75Sl47#aOT^y 



I. 



{5^it-r-5V ^;^P^^5T=^:=^;^h-efc^o TNF<D^^^^#b-C(^TNFM^J^ 
[0005] — TNFtU-CO^'l4^S||v ^/6^:^</cCV ^TNF^mi^M S o*«9TNFT>^iJ' 

[0006] ^(Dmmi^. TNF^M^^M i:l9t>{t> TNF-RlXf*TN 

F-R2#M6^'fcTNFT:^i5?=^c=^;^h. MU5(C^tt^^^^:9-<i:i-STNFPaW^J^ll 

[0007] :=^^m^^n. TNFS^#:0— ®-efc^TNF-RlXf*TNF-R2#M6<J^<eTNF 

g;^. TNF-Ri<i:<^jS'g^;'30.;^^5S^'l4MTNFi:lt-<-c^b<liv^TNF^Mi^^ e 

. Tl^F-R2t(Dm^:^(Oi^7!)m\SEMTNFtit^XmL'<M\^^TNFmi^^ 

(DTNF^^i^(D^t(DB'B-^i^W&.Wir^::.t7i^'^m^j:TNFT>-$f=^^:^Kxn 

[0008] i-/.e*?*>. CKDBI^ fi. TNF-RlX(*TNF-R2lC#M6^^JiTNFr :^i?=i'^^hX 
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[0009] i<Dmg-eV^9TNF-Rl4#M6<J^^*. TNF-R2i:(Di^-^;^dS^U<ll<. ^(D^^ 

-5;&5g;f4^TNFj;«9t>?&tt/i)S||VN;Ji^^<^s§/j;V^S aK^lC5fe-r^c wt^^B^OTN 
FT:y-$t=f:=^:^hi^. TNF-Ii.lX\t.TNF-R2<Di£ibh7f)^—:^<D^S^ii^t<Df^^tJT()^ 

[0010] :i(^^^OTNF-RlXOTNF-R2(Ci|#M6*)OTNFT:/i5'=^^^h}^^ SB^J^lC 

i-§i?a-i^^ilttl-^S^i:t-J;o-c#^ci:^5-T?$-5o TNF-a <Df^;b«9(c:, SB 

^J^(C*3lt'5iB^J#-^l-e^$tb^T^y^6B3?iJ<Z)N7|^iiSgd^e>ll. 65, 90. 98. 112 

A^6^(CVN;t(i. :S-r. TNF-RlX(*TNF-R2--.<7)J^'a^;^^^'fb$-^^fcJ6 

-^•27^S40J^S@a^JiC^tfi$i^^T^y^Ba^J^Cj3V^T. ^ttb<?5N*i[S;6^e>29. 
31. 32. 145. 146&X^147mn<DT^ymmm%:T^<$^J>sfj:T^ymizm^(m^l 
^{::*3(tS@a^J#-^5)-t"S;0\ :^fc. ^tl.^ON^dS/J>^b84. 85. 86. 87. 88RXf 

89# g (;5T v®?^S^7i^i?'-^^<eT5:y^icsife(@B^j^{c4ott^iH?'J#-^7) « 

{^b-C. ±IE^g(DT^y^^^O=3K>-^NNS(c:g|^LfcTNF^Mf*^S aKilr=i 
— K-r-SDNA (gB^J^{j:*>ft'5Bfi^'J#-^6Xfi8) ^f^M-T-So #bnfcDNAfi7r 
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^iirfc^. TNF-Rl (GENBANK M58286fc:||^$tl/ST5:y^ia^J^Wi"'5S 
SK) (GENBANK M55994(J:M^$tL^T^y^ga^J^ 

(TNF-R2X«TNF-R1) ^cOJ^-a-tt^^-^, 2^(D^^m^M 
't^^^^t) tCM^^Cfci^^P— V-^rMf^U. ^(C/^ofcTNF- a ^§ V M^TNFy i^l^ 
^mi^(D2^(Dl, it?*U<{*10^(Dl, $bl-0*U<{*l. 0005^(7)1, at50*U< 

■rSo ^$^$*^fc^n~>^fr, \:h«^m^^M(DmMmmp-2mSI^(ATCC CCL- 
23)X^*^^>;^^'^iMS5fe0^i5fflila;^L-M^Jia(ATCC CCL-1. 2)/cf^'OTN 

^mm^^h(D, m^it. TNF-a(D2^^(Dl, ^*b<(*. 10^(D1, $e>tC^* 

[0011] m<i.xmhn^z(Dm^(DTNFr^^^=^^:^hn. @B^ij^tc*3tt^@a^j#-^i-e 
iiaSia^j {c#ia$^xST^/^ga^j^Wi-'5TNFy v^^^i^^ tc:^ ttSN7^itS;6^f>. 

29. 31. 32. 145. 146^tl«147# g OT^y^^S. XJ*. 847^;^89# g <OT^ 

TNF^^fi^M TNF-RlXt*TNF-R2C0V ^'Ttlt^i^<^M&i\'^^^i~^7!)^ 

. S?ttMTNFj;«?t>?Stid^iSVNd^^<;^$?feV>. V^4:>l^S. TNF-Rl X(iTNF-R2 

mm^^£TNFT^^i^^:=^;^hXh^^t^^ib. ±m^^-^^tltim^ . TNF-R1X{* 
TNF-R2(Oifibhi)^—:^tm^m^f^^'t^<DX. ^i^fHX&^^ntcTNFTim 

^^nrc:fj(DTNF^^m^u^-r^:it^^5.^'t^o u/c^so-c. ±i=^[Hxm±^ 

tlfcTNF(C^UTjiPJ*0^0^|g<DTNFT>-i5'=i'=^h^J^#1-§^^tCj;9. ± 
^F*9 -effi^^tVfcTNFOf^^ Sr^*j b*^— ;^OTNF^^(i(^$r^ b-COTNF^tt<D 

[0012] ;i(7)^5goTNF-Ri#M6*)^.eTNFT>'i5'=f=-^b^UTfi. sa^J^ie:*5(t'5ifi^J# 
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32# i ;i»st;^5^i^>', hV;r=>'Xf*f^ni/^, 145#S;6S 

V. KO-^ 147# g ;iS7'7^>'. T:^^^7^>^. P^Dy>'> M^:^ 
=>'X(*J^ih='K:^-egife$tl-5;&^ 3iC«84# S ;0ST7^>x hW:r=>'> -fey^^Xfi 
i/yix:x, 85# S ;5^:/ny>', hl/:^=>^Xf*^y 86# @ t^T=7=^^^. ifVi^^^. h 

[0013] — ;2^:^PJ<DTNFT:/i5'=f::^;^h^^m-^{;ifefc9. TNF-RiirWMa^tc^-g* 

>-mXi-ii^VZ^>^. 146# i ;55i^/Vi5'?>'g!, T7=;y3?.{^iry>-. RXJ^. 147# @ 
•fey V, T/i'^^>'Xiihi^:t=^>xm^^tlX\^^^^\ Xi-i. 84# g 
-feyvXf*T^^^7=¥V, 85#g ;i5-fey:/^ yi;f>'^ T'ayi^, ^nv^i^. T/i-^=^l^, h 
V':^^:^, t^f^v?^', ^/Wi5'^>'®?, Ty^y<y^>'mXi'i.Ty^^y. 86# g /i^t^^v^ 

i^^ix:^. TP^<^^:y. Ty^:^. ^^y:/. yv?>^> -fey;:^, rJ^/Wt^^^^, 
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i/y v'^^. T/^=¥^>^X«T;^^^7=¥^^^. 88# g 7!)^±V^^. 7°ciy:^. hU:t^>^^ 

^<y^i^. Ty^iy. :/yv^:^. T/v^^^^jm^^v^v^. Rx^. 89# @ d^r;^/-?^^ 
^'^^ t^^f^-v^:^. Vi^^^. ^^yy^y. ■:f^V>. r^^v, ^/u^s.^, y,t.:=.;vT 

[0014] :lO^§g-CV^5TNFyv^^^^^*:i:^^. :^^?g#S>{-J:oT. TNF- a (D^^!^?&ti 
^iS^^^-l^r^j^V tC;!K^t^Oift:^^^{cJ^'^$-Br^fcJC)tc, TNF- a OT^y^gB^J 
ON>tciS;^)^e>ll. 65. 90. 98. 112^t;«128# @ (Dr5y^a*<01Xf*2is^±oy 

^y^IE^J^Wi-^TNFyi^^^^i^^fi. TNF- a i:it^b-C. I^^X(*III^J^Jl_b 
<7>?Sti^WU-C*3'9. |IK6^{ilTNF-Rl^OTNF-R2^(^)fe'^;'jtCOV ^Ttjlll^ 

■ 

-T?fe^o bfc;OSoT. ::(Z)5ie'?OTNF-RlX{iTNF-R2#^6<);^eTNFT>'i5'=i'ri;;^ 
-efe^o Sfi^J^t-*5}t^iB^J#-^975S22-C^$n^±|B<DCl(D%Bg(OTNFT>'i5' 

x{*ga^j^(-*3{tsgB^j#-^37;^3g59-e^$tb§±ie(^i<D^KoTN 

2X«37:;5M59-C^^tV'5T^y^gB3?iJ(-*3{t'5N^i{g/5^e)ll. 65. 90. 98. 112 

Jiu^i28# s wr5y^asoix{:i2^±/iW14SiTNF^l^il{cy i/i^^ss-efc 

[0015] ^<^^igOTNF^M#:s ^.ti.e>iSr=i— K-rsDNA. -gsj^tf . ga^j^(c*3 

^t'5ga^J#^23JbS36Xf^60:?!;M82T^$i^'5mSiB^JOV^'r^^;^»^^^1-'5D 
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jm^fhh(Dmm^^i:i£<D^^n^l"^. x^:^h7>'. fcKcdf-v^^ 
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m\^xm^t^^x^^. :sfc, mm^^^^xvim^ti^:^W:. mK.it. #iibh62-2 

[0018] Sf&;^i5fe(ct>J:§tttbift>. a«i!;4<^'l!i<^ii55>^^i:<^#J 

-^fi, ^/Ht-Cl:0. l7!>Ml:100.^*U<{i. 1:0. 57!;Ml :50. St>^fSL<«. 
^/^?m^^07!;3glOO'C. ^*b<(*. 207!>M40'C. pH^O. 17!;S12. 

m^. TNFm^i^mj^m^mm'r^m^tmm(D:^miz.x^xmm'r^^t-ii^x^ 

TNFmi^Mx\t.TNFmMtL-xmibxmmx&>^o :i(Dmmx^ ^om^i^^^tn 
. :L(Dmm<DTNFm^Mxit.T-NFmM^^^x&4-i-^^\ fc^v^^i, m(DmMt 
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m^m^m. wm^mmm. $mmm. m%mm. -b-^m. mmm. mmm. ¥^ 
m&i^m. s^^. mm'^. aids, sars. #^m> ry^^—j^i^mmm^t. )m 

[0020] :L<Dmm<DTNFTl^^=i:^y^htthi^TNF^^m-f'^^t\^X^. :Z(Dmm<DTNF 
T=f^:^htm^(Di^m. irfj^i^h. TNF-RlXf*TNF-R2^:^Mx-C<^TNF^t4^ 
mU^izmW^'^^^tfl^'^mXh^o TNF^L-C^. TNF-aXfiTNF-jS . ^ti 

^0j6DTNFT>'i5'=i'=xhtTNF<Dia'a'4{i, m^^<Dm.m^'^f^^xm'Mm.'&-r 

fz.^\Z.\X. ^(0^egOTNF-RlXfiTNF-R2#^6^?^eTNFT:/^=f^;^h^TNF 

, 000, ooo^t, ^*L<«. ionm.1. 000. ooofs, $b(c:^*b<«ioo:'!?si. o 
00. ooo{t;0^b51f^ti^o 
[0021] jaffi*j-^,i:/j:^iSStt^li(Z>amj^jE)|^{c>bJ;SJtn^t>, C<d^p^ i^TNF^ 
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fc«9CDffliibT. ^(Dm^^^^O. 25ng/kgM^±. ^*b<{*. 2. 5ng7!;^ 

. fim. mmm. mm. mm. mm. 'y^v:fm. mmm. mm. m^m. Mmm. ^ 
y^m. Mmm. M.wm. M.mm. vxi-^m. wmm. ^^^■:fm. ^^im. mm 
'^mm. y^^vh^j, y^^-y^^^j, m=^^^ms v'3>-^j/^ir(D?f^s<^t>(^(-p 

S^COjk^g'f OTNF^U^ RT^tJiiTNFS^^ (TNF-R1^OTNF-R2) 

/T^'-fe-l', 7D--1^-rMhy-&X(ii^'a^T5^ir-r}£?feif(;iJ;«9tf-SiJ-r6ii:(iW^ 

[0023] :i(D^ggOTNFPl$^JXfiTNF^^J{i, IS^^^i^f^SO^^J^tj-gl 

m. um. mm. mm. vmm. Mmm. ^<y:^mfiii^ifimih^^. 

[0024] ;i(D^^OTNFPfl^^^JX{iTNFiSl^Jtt. ^^J^^^^bTcDwO^S^CDTNF^M 

w^um.'i>j.9\r(r> . mTiM. mm\. wmmm. mmm. mmu 'm^m. m^m. 
myOit. ^&m^mfium. m^'^mm. m^mfii}f:(o9\-&mWt. t^^^ 

^'A^J, tfi5?5:>'B^j, t'i$'5::/c^j, ftJ^^^-D^j, f i5'^:^E^j, \f^v^YsMf^}f:(n>)d^ 
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K-N-;r=¥v^h\ :^^t°7/Wt^'iXi^. :^^7tHV— /V'7K^Pi^> 

^Kndrix>^pyx<>ht3>', ^^^n7j^:5^7r^K. i^^^zfy^f-:^ ^ -y^/y>{yl^^ -ypyyfl^. 

:7^-x'— -^^h-^^iy^c. ^hy]}^h—/^. p^hhu^-t—h, ^/^;^7°h:7"y 
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mm\^. wm^. ^is^. «f^. mm^^^i^t'^D^mammi^xv. 

izx^xmoB)iX±izh^i^^:zt7!)^h. m-'<Dm!S:i^^^i^Ml^xm—<DB.Bx 

[0027] uT.:L(Dmm(Dmmi^^^.Mmm^^^^^xmmir^o 

$t^TV^SthTNFyv^:/^^fls:, -T^'-Ct^"^. TNF-aC011# @ , 65# g . 90|| @ , 

m^tl^:t])=i'^^U:t^¥^y'<'^—^m^^X. ^&tCU^C/6So-CPCR^m \ $e> 
29, 31, 32. 145, 146, 147^^ (OTKym^M^^T^yj^^J^T^y^^M^M^^ 

tvfcsa^j^t^*3itsia^j#-^-5-c^$tv^TNF^m#^M e K-r-sDNA ( 

ia^J«(^*3}t-5BB^J#-^6)^#fc„ IKI^ICUT, fchTNFyi^>'^Jfe{*:DNA( 

mmm\^i^i'r^mnm^2) ^mm\^vx. nmm\^i^n^mmm'^85Rxj^87x 
{e:,#bnfcPCR^<^i:ia^j^ic*3(t^@a^j#^88-e^$tv2):^y=f5?i5'i^:t^K^ 

7^-^— ^fflV^-C, ^^fe(Cbfc;5SoXPCR^tTV\ N^iS^^e>8475S89#<DT5:y 
[0029] ^:4xe>ODNAS:Sjfel^bfc;dSoT, v^^K^iJ'tJ'— pCANTAB 5E(T-rV 
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-)r X^t^) ^#Ab. N*iS;&^^29, 31, 32. 145. 146. 147 

LT. TNF-Rl (GENBANK M58286(C|g^$n^T5:y^@a^J^^i-§S W 

&^ itbiacore 2000J1. If T=JTtt^.^ ^ffl V ^^^<=^>i^m^3mm'o 

. TNF-R2 (GENBANK M55994(^iB;^$tbST^/®?BB^JSr^"t-§|| S K) 

m'&it\.tc±>^—^y^{ZX'0.Tl>lF-R2lZ.^^^'r^y7—i^^ia—l^^ntCo 
[0030] ;i»KUT#bttfcTNF-Rl tCj^-a^-TSi^n— >'tC^b-C{*TNF-R2?r@^^bbfc 

^5/7"^sTNF-R2(C^'a'i-S^Ci— :X{^*j-b-CJiTNF-Rl^ll^^l:Ufc 

^mNdel^Klrmi. iaM=iK>'. AtnrNF^M{*:Sfi«<^5'^i^#i£<Dl^SBB 
^J^#f ^)^U^ia^J*-^90(^JPS^^BamHI§]»rg|5{i. ll-JJ:=iK^, TNF^M 

::'^M0BL21DE3^--^AU. TNF^M^MeK^^ffiCO:^M^#fCo 

8. 0) (20mMh!;;5^4^^. 10mM3^^1x>-i>=T5:/4B^^. &tl«0. 5M:^>fb-^-hy!>A 
){CT2[s)^^^m.O. 2mg/miy:/^-A<^^tfTESi^^?g(pH8. O) {c;!jP;t. 
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jtm.-^ ^^-^'f-:^^ . 0. 5mM^>f bM:J^/V'^^:^i^. 0. 05 (w/v) %V^—>2Q^^ 

t^i^mm\^'pm'rr>'^^ \zm.w\.^-:>mx.fzM.. A^cT^immmx^fz-o :itu^4{t 

H^6. 57!;3i7. b\z.wm.VkM.. '^'&lcL;fcdSoT. Q— ;5^(:7r/w->T 

^±Si).MonoQ HR5/5(:77'/Wv'T^±®i).;^w^— ;:^12 HR 10/30( 
[0031] #ibtVfcTNF^Mi*:SaK{*. ^&<7)HEp-2MXf*L-M^Jia^«e*JjNBJiai:L 

[0032] r4j :mi^X.^TNF-a il9t>5i$-6-;^^b<(*»|^$^ti;652{§ii>l±[R]_h 

{If) 

T 

r-j : ay^-fr-r 

[0033] (29, 31, 32, 145, 146&U?147# B <DT^/®?^S;iSgiS^nTV^ 
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^9OTNF^M#^S SKtt. TNF-Rl-^c03g-^;'3f* P^£AT. TNF- 

TNF-Rl^MttOTNF^M^S fiK'^fe5t>(^<^. iS'n— >'#-^i;!;M4(?:)TNF 
^^^g eK{iTNF-Rl#M6*J^iTNFT=^'^;^h. ;x#-^5:?!>M9OTNF^ 

M(*:SS®«TNF-Rli|#M6^5feTNFT>'i5'=f::^^h-efo^^tdSflJB^UfCo 

>'##107!?Ml4(OTNF^M#:g a . TNF-R2^(Z)^'a';'3 fipiSj-fic^ia 

tfex.MTNF-a^I^^X(*l^^iiJl±. TNF-Rl^<DJfe'a-;^(*lSi?)Tll<^ HEp-2 
V^/c„ Cl<Z)j^;P|d^ib. i^n— i^#-^10:'5Sl4<DTNF^M#:Sa«}*x TNF-R2# 

[0037] *2tC^^t" >:t^OTNFyv^^^^!fe#:i:]tgeLT. i^n— >'#-^167jM 

34OTNF^M#^SfiW{*. TNF-Rl-><Di^-a';^tS|^^X«l^^£Jl±. TNF-R 

TNF^M#^M&W(*> TNF-Rl^<^j^-g-;'j{*(R|^-efc«9. TNF-R2^(^*t'a-;^ 

;iixe>OiJ7l3— ;x(iTNF-Rl#M6*JJ^.eTNF^M'^SeS"t?*)St>00. ^13— 
>'#-^167!?S34(DTNF^M^*:M SK{iTNF-Rl#M6*}?'.^TNFT=?c:^^h. i^ci 
— >'#-^35:755g38(DTNF^^#:S&K{lTNF-Rl#M6^''.eTNFT>'^J'=i'^;^h 

[0038] mm.m 2 : TNFM^m^^&l* 

±12^^13— i^#-^3575M38OTNFTi^i5'=fc=i;?^h(roV ^T. tg^PE.«St4^Sr^b 

hTNF-a frm^^(Dm&<DTU¥r>d>^^7^V%:^t^1^mi^m^m\i^X. TNF- 
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15ET. HEp-2mS^(D±^m^. lOO, OO0ns/^inl)sX±(DM^(DTNFT>'^=f^y^ 

38%, 43%X}i72%(Ci#;!)PL. m^^Mt:VTNF- a (Dmmi^i¥m7^^U^m^ 

mi-i^tl^tll03%, 74%, 75%, 95%^/.e9, {5{^TNF-a (O^^St^f^ffl;^^ 

1, OOOng/mlOM^-e±#^/55^tb^**l43%, 43%, 51%, 47%^/.? 
^fcTiK 500, 000ng/mlOig^X*t>^#^^564%, 59%, 72%, 70%(i*-eb 
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NF-Rl <D ^^B^ {-^mi~^HEp-2» (C^UT . TNFOf^ffi ^fl-^ i-fc 

^±lcnhmir^t7!)^'^mx-^'0. ^tlKMl^X. TNF-Rl^OTNF-R2(DM;^Sr 
^^^^L-Umm^ML^Xi^. TNF-R1^^L'X<DTNF (Di^m {*TNF-R10^ 

<DTNF<Di^m^fJib^Mir^t:d^X^^j:\^^<DX\ mM^(DTNFT>'$':=i^:::^:^H^^-oX 

hTNF-a(Dmmmmi'fm^nhm-rz.ti)^x^^j:\^^t^^bntco u/c^so-c. ^ 

<DM;f:«x :L<Dmm(DTl<lFT>'^=f:=-^hi^. TNF-Rl#|H4^#bT:V 

[0041] M^9i3:TNF^Mi^M&Mt:^Wi^<^M'^^t<D^^i^<DmM 

, ^i^«'yi<^;&-&tCj:i9#fcl4aigOTNFTi/iJ73'^^;5«>h(i?ci--:y#^57!>Sl4. 3 
57!;S38) X(i23a^(7)TNFT=f=^>^h(i^ci— ;y#-^l7!/S4, 167!?^34)^j^^ 
M«^ll:i:ii7K (pH7. 2)tC^tS0. .i;P;Slmg/mUc:/i-5j;9lC^^|?Lfc^. tKM 

;tei;ai^i^:/i/i;3— /v(m-PAG-sPA, ^pj^^^-^^^s, ooOiJ^/wh:/) ^^/Utt^s 

^^ix^'i^-ys-zw^^^UT. wO^igOTNF^Mf*:^ aK^7K^tiOi«5>^^{c?g 
[0042] Ili^^j4:ii.i±#ti^i^ 
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[0043] i^^T. r(Z)i§B^(Diiig(Dj^^(cot . mmmi^m^^ ^xm-r^. 

[0044] ^ife^Jl:^{J:^J 

cfcl9#fcl4a^OTNFT:^i?'=*'^^h(^n— >'#-^575Sl4. 357irS38). 23^ 
(DTNFT=^=><.h (^n— :^#-^17I;S4. 1675S34) X}*^i^^J3(D:^j&tc:i«?#fc 



[0046] mMm2:mM 

J;«9#fcl4®®<^TNFT>'i5'=?'^;^h(^C2— ix#-^57!yMl4. 3575S38) . 23®^ 
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[0050] MMM4-M^p\ 
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[0052] m:MM5:mM 
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[m3<D:l]mi^^'0%tcl4mm(DTNFT>'i^=^=^:^h (iJ'ci— ^##57!;S14, 357!; 
38) irzKy^^^^w^-i/y^— /wi:<D^fi-a-#i:<DV ^'rfh7!)^(om&^. -ttHZ-MLrX^J]^ 
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FmWMi^.TNF-RlXi-XTNF-R2^lft-VX<DTNF(Di^m^M\ir^:Lt7l)^X^ 

nk ^m&m^M. ^&^BM^<i:t't\.x^m^m<^m^^^^'r^o *^c. tnf-r 
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful intonational search can be carried out, specifically: 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This Inleniaiional Searching Authority foiuid multiple inventions in this international application, as follows: 

Claim 1 involves a plural number of tumor necrosis factor mutant proteins 
which are common to each other in binding specifically to TNF-Rl or TNF-R2 
and divided into those having an antagonism to tumor necrosis factor and those 
having an agonism to tumor necrosis factor. Since there has been reported 
by, for exainple, document JP 7-285997 A an agonist specifically binding to 
TNF-Rl which is a tumor necrosis factor mutant protein having substitution 
at the amino acid residue at the 86-position "from the N-end in the amino 
acid sequence represented by SEQ ID NO:l in Sequence Listing", ^*binding 
specifically to either TNF-Rl or TNF-R2" cannot be considered as a technical 
feature making a contribution over prior art. (continued to extra sheet) 

As all required additional search fees were timely paid by'the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without efTort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



^' I ^ I No required additional search fees were timely paid by the applicant. Consequently, this international search report is 

restricted to the invention fu^t mentioned in the claims: it is covered by claims Nos.: 
The parts relating to a tumor necrosis factor mutant protein having an 
antagonism in claims 1, 6 and 7 and claims 2, 4 and 8. 

Remark on Protest I I The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 
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Such being the case, the tumor necrosis factor mutant proteins involved 
in claim 1 are not considered as being so linked as to form a single 
general inventive concept . 

Also, claim 3 involves a plural number of tumor necrosis factor mutant 
proteins which are common to each other in specifically binding to either 
TNF-Rl or TNF-R2 and having an agonism to tumor necrosis factor . However , 
there has been already known an agonist specifically binding to TNF-Rl 
which is a tumor necrosis factor mutant protein having substitution at 
the amino acid residue at the 86-position "from the N-end in the amino 
acid sequence represented by SEQ ID NO : 1 in Sequence Listing" as described 
above, "being an agonist binding specifically to either TNF-Rl or TNF-R2'' 
cannot be considered as a technical feature making a contribution over 
prior art . Such being the case, the tumor necrosis factor mutant proteins 
involved in claim 3 are not considered as being so linked as to form 
a single general inventive concept. 

The same applied to claim 5, too. 

Thus, claims 1 to 9 have 24 inventions including the invention relating 
to an antagonist binding specifically to either TNF-Rl or TNF-R2 and 

the inventions relating respectively to the amino acid sequences 
represented by SEQ ID NOS:37 to 59. 
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